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Abstract

Objective

Death of a parent in childhood can diminish both the nurturing that promotes healthy devel-
opment, and household income. We consider, for the first time, whether this adverse child-
hood experience is associated with self-rated health decades later, among seniors and
whether this lifelong effect is different for women and men.

Methods

The International Mobility in Aging (IMIAS) study is a prospective cohort with survey infor-
mation and biophysical measures and markers from 2000 community-dwelling 65-74 year
olds in Canada, Colombia, Brazil and Albania. We assessed the independent impact of
death of a parent, early hunger, and witnessing violence, while controlling for current in-
come sufficiency and other early adversities on self-rated health using baseline (2012)
IMIAS data. Regressions grouping and then separating women and men were compared.

Results

Approximately 17% of the 1991 participants had experienced early parental loss. Overall
56% rated their health as good however parental loss predicted poorer adult health, as did
early hunger but not witnessing violence. Disaggregated analyses revealed that the health
consequences of parental loss were significant only among men (p = 0.000 versus p =0.210
for women) whereas early hunger predicted poor self-rated health for both (p = 0.000).

Conclusion

Parental loss should be considered as a potent adverse childhood experience with life-long
consequences for health. The gender difference in its effect, speaks to unidentified and
modifiable traits that appear to be more common among women and that may build resil-
ience to long-term harms of early parental death.
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Introduction

Early social and economic experiences can and do embed themselves in the body, with effects
that ‘bubble up’ years later when opportunities to ameliorate any adversity are long past[1].
The harms to health of these adverse experiences in childhood (ACEs) appear to be cumulative
and enduring [2-4]. Some refer to this writing of social and environmental events on individual
biology as embodiment while others describe the phenomenon in terms of environmental epi-
genetic switches that ultimately activate and/or suppress genes [5,6]. The empirical evidence
from which both these explanatory theories arise is increasing and consistent. Those whose
early life was marked by violence, neglect, or hunger, to name a few ACEs, suffer dispropor-
tionately from self-reported and objectively measured mental and physical illness decades later.
On the other hand, individual traits and assets that collectively augment the ability to bounce
back and thrive in the face of a significant threat, that is, traits that foster resilience can modify
the long-term impact of ACEs [6]. In particular, a nurturing adult (usually but not necessarily
a parent) who helps a child build strengths rather than capitulate in the face of life’s challenges
can mitigate the harms of early adversity [7].

Death of a parent removes or minimizes a source of protective nurturing from a child’s life
as well as potentially precipitating socioeconomic deprivation if the deceased parent were the
family’s primary income earner [8,9]. Since nurturing by a caring adult is central to successful
psychological and biochemical navigation of threats presented by adverse childhood experi-
ences early parental death could pose a particular long-term risk to health [10]. Never the less,
the loss of a parent during childhood has not previously been considered as a predictor of older
adult self-rated health (SRH) [11]. Early parental loss has been shown to increase short-term
vulnerability among children, and to predict poorer subsequent mental health and increased
mortality in early adulthood [12]. However, among 18-65 year olds in the Netherlands death
of a parent was the only early adversity of nine that were studied that did not decrease health-
related quality of life [13]. In this paper we ask whether death of one or both parents prior to
age 15 has an independent impact on self-rated health decades later among those living in four
developed and developing countries.

Methods

Context

The International Mobility in Aging Study (IMIAS) is a prospective cohort study with the pri-
mary objective of examining how events across the life-course affect the health, and particular-
ly, the mobility, of people age 65-74. By recruiting equal numbers of men and women across
four developing and developed countries the differential impact of gender and social circum-
stances on health can be studied. Each setting has a relatively homogeneous older population,
however there is a high level of socioeconomic and cultural variability across sites. Tirana, a
city of approximately 700,000, is the capital of Albania, a post-communist country and one of
the poorest in Europe. Natal in coastal northeastern Brazil, is a provincial capital with a popu-
lation of approximately 800,000. The research setting in Colombia was Manizales (population
400,000), a mountainous city in a coffee-growing region. Kingston, Canada is a small, primarily
English-speaking city of 110,000 with a stable, non-industrial economy while St. Hyacinthe,
also in Canada, is a relatively traditional Francophone community of about 50,000 and with an
agricultural economic base. Canada is a developed and relatively high-income country while
the other three are considered middle-income settings.
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Population and Sampling

This analysis uses baseline cross-sectional data from IMIAS, collected in 2012. Community-
dwelling men and women, age 65-74 at the time of the initial survey (2012) were recruited via
primary care providers’ rosters until 200 women and 200 men were enrolled at each site
[Kingston (Ontario, Canada), St. Hyacinthe (Quebec, Canada), Natal (Brazil), Manizales (Co-
lombia) and Tirana (Albania)].

At Canadian sites ethics guidelines precluded approaching perspective participants directly.
Instead recruitment letters were sent via a sample of urban family physicians to all patients
who met age criteria and lived independently within the city. Letters invited interested recipi-
ents to phone a research coordinator. This process yielded a response of approximately 30%.
Of those who initiated participation in this manner, approximately 95% were enrolled. At the
other sites ethics approval was received to approach randomly selected clinic patients directly,
yielding a participation rate of greater than 90% (Colombia) and almost 100% (Brazil and Al-
bania). All respondents were screened for cognitive ability and excluded if they had 4 or more
errors on the Leganes Cognitive Test [14].

Participants were interviewed and asked all questions in the appropriate language in their
homes, unless they requested a different setting. Questionnaires were available in English,
French, Portuguese, Spanish and Albanian. Interviewers across all sites received standardized
training by the study coordinator and/or principal investigator. Scales used within the ques-
tionnaire were all previously validated. Translations were checked for accuracy via ‘back’ trans-
lation and scale translation was validated in pilot studies in Brazil, Colombia, and Canada.[15]
All responses were entered immediately by the interviewer into a computer-based program
and subsequently reviewed by one of the investigators to check for possible entry errors.

Data Collected

Embedded in a detailed survey of demographics, social circumstances, health status, subjective
and objective measures of mobility, physical health, mental function, cognitive status, etc were
the following questions of relevance to this paper:

Did your mother, father or both parents die during the first 15 years of your life?

During the first 15 years of your life, would you say that there was a time in which you did
not eat enough and that you were hungry?

Did you ever witness physical violence between those close to you (such as between your pa-
rents, or your parents and siblings)?

To what extent does your income allow you to meet your needs?

Self-rated health was measured as excellent, very good, good, fair or poor and then dichoto-
mized with the first three categories being collapsed as “good” and the latter two as “poor”. The
positioning of the question re SRH within the overall survey was the same for all participants.

Statistical Analyses

Using SPSS (v21) we examined Spearman correlations then built a logistic regression model
using dichotomized indicators with SRH as the outcome and first with the 3 adversity measures
alone then subsequently controlling for current income sufficiency. The model was then ad-
justed for other measures of early adversity (divorce of parents, childhood health, physical
abuse in childhood). The same regression analyses were then repeated disaggregating women
and men. As the number of participants with missing data was less than 1% they were excluded
from relevant analyses. P-values < 0.05 were considered statistically significant.
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Ethics/consent

The IMIAS project received ethics approval from the Research Centres of the University of
Montreal (CR-CHUM), the Albanian Institute of Public Health, and the Research Ethics
Boards of the Federal University of Rio Grande do Norte (Brazil), Queen’s University
(Kingston) and University of Caldas (Columbia). All study participants provided written in-
formed consent and were told they could withdraw at any time. In Brazil and Colombia, for
participants who could not read and write, the consent form was read to them, oral consent
was obtained, and the participant placed a sign on the form to acknowledge agreement.

Results

A total of 1991 individuals completed the baseline IMIAS survey in 2012. Self-rated health was
reported as good by 56.4% (n = 1123) overall, with more men (60%) than women (53%) rating
their health as good. Childhood adversity was not unknown among the IMIAS cohort, whether
their experience was loss of a parent (17%, n = 334), hunger while growing up (20%, n = 390),
or witnessing violence (13%, n = 258). Early parental death was more prevalent in the middle-
income countries studied with proportions reporting this loss as follows: St. Hyacinthe (10%),
Kingston (11%), Albania (18%), Colombia (24%) and Brazil (25%). The relationships between
loss of a parent or early hunger, and current self-rated health were then assessed (Fig. 1). Poor
health was reported by 54% of those whose parent(s) died when the participant was young
compared with only 41% of the group with no such loss. Similarly, poor SRH was more com-
mon among those who either experienced childhood hunger (69% versus 37% of those without
early hunger) or witnessed violence (53% versus 42% of those not witnessing violence). A ma-
jority reported current income sufficiency (64.1%) compared with 717 (31.9%) whose income
was not adequate for their needs.

As all measures of early and current circumstances were categorical rather than continuous,
Spearman correlations were calculated but interpreted with the caution necessary for such
analyses Table 1. Although each correlation coefficient is weak the large sample size results in
statistical significance of the relationships between death of a parent and hunger but not paren-
tal death and witnessing violence. Current income insufficiency appears correlated with each
ACE considered, although, again, the coefficients are small.

Partial correlations were assessed controlling for income sufficiency to determine whether
the impact of each ACE on the outcome of interest was direct, or mediated by current socioeco-
nomiic status. The correlations remained essentially unchanged and, again, weak despite being
statistically significant.

Logistic regression demonstrated that when considered alone, each independent variable
strongly predicted SRH: death of a parent—SRH (p = 0.000); hunger—SRH (p = 0.000); wit-
nessing violence—SRH (p = 0.001); income sufficiency—SRH (p = 0.000). We next included
the three ACEs and examined independent associations with self-rated health without control-
ling for current income sufficiency. The adverse experience of childhood of primary interest in
this study, that is, death of a parent, remained a significant predictor of SRH (p = 0.001). The
impact of early hunger appeared to be of even greater significance (p = 0.000). Witnessing vio-
lence in childhood was, however, no longer significantly associated with SRH (p = 0.111). To
turther assess whether the apparent impact of early hunger and death of a parent on subse-
quent health was direct or mediated via current socioeconomic status we then controlled for
income sufficiency with results shown in Table 2. Death of a parent and hunger remained sig-
nificant independent predictors of later SRH. The relationship between current income status
and self reported health was also statistically significant (p = 0.000) suggesting that current in-
come and health are linked via a pathway that does not involve the three ACEs. Adjusting for
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Fig 1. Numbers reporting good/poor self-rated health with or without either early parental death or early hunger. The y axis represents number of

participants while bars are coded as follows: blue = good SRH, red = poor SRH, green = total.

doi:10.1371/journal.pone.0120762.g001

other measures of possible early adversity including childhood health, divorce of parents, and
physical abuse did not alter the strong association between death of a parent and self-rated

health decades later.

To assess whether early adversity might have a gender-specific impact on later SRH we re-
peated analyses separating the sample into the subsets, ‘men’ and ‘women’ and calculated

Table 1. Correlations among dichotomized independent variables.

Witness violence

Death of parents

Hunger

Income sufficiency

Witness violence 1.00
Death of parent(s) =
Childhood hunger —
Income sufficiency =

.02 (n = 1954)
1.00

172 (n = 1948)
112 (n = 1949)
1.00

-.03° (n = 1967)
-.09% (n = 1974)
-.19% (n = 1966)
1.00

For all variables yes =1, no =0
@Correlation is significant at the .01 level (2-tailed).
PCorrelation is significant at the .05 level (2-tailed).

doi:10.1371/journal.pone.0120762.1001
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Table 2. Significance of specific adverse childhood experiences and self-rated health in older age

controlling for current income sufficiency.

Sig. Odds ratio 95%Cl lower 95%Cl upper
Income sufficency .000 292 .238 .357
Death of parent .015 1.381 1.064 1.791
Hunger .000 3.088 2.392 3.986
Witness violence .085 1.296 .965 1.741

doi:10.1371/journal.pone.0120762.t002

gender-specific proportions for parental loss or early hunger, and good/poor self-rated health
(Fig. 2). Poor self-rated health was reported by 51% of men and 56% of women whose parent
(s) died when the participant was less than 15 years old, compared with 37% (men) and 45%
(women) in the subgroup with no early parental loss. For those who experienced childhood
hunger, adult SRH was poor among 64% of men and 75% of women. Those who did not suffer
from hunger in childhood reported current SRH as poor less frequently (men 33%, women

41%).

women good SRH

women poor SRH

¥ Parental death
¥ No parental death
" hunger

¥ No hunger

Fig 2. Percentages of men and women experiencing early parental death or early hunger with current good/ poor self-rated health. The y axis
represents percentages while bars are coded as follows: blue = parental death, red = no parental death, green = hunger and purple = no hunger.

doi:10.1371/journal.pone.0120762.9002
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Table 3. Gender-disaggregated regression analyses controlling for income sufficiency.

Odds Ratio Sig. 95% C.I.
Lower Upper

Men Death of parent 1.490 .042 1.014 2.187

Early hunger 2.965 .000 2.087 4.211

Witnessing violence 1.519 .072 .964 2.394

Income sufficiency 317 .000 .236 427
Women Death of parent 1.255 .210 .879 1.792

Early hunger 3.380 .000 2.312 4.941

Witnessing violence 1.096 .645 742 1.619

Income sufficiency .275 .000 .208 .365

doi:10.1371/journal.pone.0120762.t003

Table 3 illustrates the results of logistic regression using the overall model (ie independent
variables are the 3 measures of early adversity, controlling for current income sufficiency, de-
pendent variable = SRH) but disaggregating the data by gender. Among men both early hunger
and parental loss have a significant impact on current self-rated health, independent of the
harm associated with present-day income insufficiency. Women appear at least as susceptible
to the long-term harm of early hunger, but in contrast to men, the association between parental
loss and current self-rated health is not statistically significant.

Discussion

Among the participants in the IMIAS study, 17% had lost one or both parents by age 15. This
proportion varied across sites for reasons that cannot be ascertained from the data available.
Our research identifies that this early parental loss is associated with poorer self-rated health in
old age. The association is statistically significant for men but not women, is not mediated by
current income sufficiency and remains after adjusting for a number of other measures of
childhood adversity.

Possible limitations

SRH is a subjective measure but one that has repeatedly been shown to correlate well with actu-
al health [16]. It is a measure that is robust across culture, place and age [17,18]. In general
women tend to report poorer health than do men however these gender differences reflect dis-
parities in ability and function [19].

Although recall bias is a potential risk in asking about events that occurred 5 or 6 decades
earlier, our main indicator, loss of a parent, is unlikely to be forgotten, whereas early hunger or
witnessing violence, and current income sufficiency are more subjective.

With any quantitative research the question of underpowered or overpowered arises. Did
we find significant differences only because of a large sample size or miss meaningful differ-
ences because the study was underpowered? The lack of previous research on parental loss and
SRH in older populations precluded power and sample size planning.

IMIAS is a descriptive study therefore causal inferences cannot be drawn. It would be erro-
neous to generalize from our findings, which should be viewed as preliminary. Evidence from
more settings and across a wider age range is needed before any suggestion of causality would
be reasonable. To determine whether IMIAS participants are representative of their communi-
ties we compared their socioeconomic and education levels with available data for each city.
The Kingston cohort, and particularly women within it, had more education than did non-
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participants of the same age range in their community. Latin American participants were rep-
resentative of the SES and educational status of their cities. Never the less, because the popula-
tions sampled may not be representative, we have avoided analyzing site-specific data or
claiming that findings have external validity.

Interviews in homes meant that in settings outside Canada there were often family members
present. As a result, respondents may have been guarded about describing, for example, current
family violence. However, the responses about childhood experiences analyzed in this paper
are unlikely to have been answered differently had there been privacy.

The multi-country nature of the study ensures socioeconomic and cultural diversity among
participants. However, this variability can only be accurately captured in analyses within mea-
sures of specific characteristics. Site specific reporting has been avoided for several reasons. We
cannot assume that samples are representative of each community’s population nor can we
make inferences about possible community characteristics that give rise to or mediate self-
rated health. Furthermore, this study lacks the power to assess associations between parental
loss and SRH by site.

Strengths and Interpretations

In bivariate analyses each of the three ACEs predicted poorer self-rated adult health, as did in-
sufficient current income. Death of a parent remained a significant predictor after controlling
for other ACEs and for current income sufficiency. Early death of a parent may rob a child of
nurturing, stability, a sense of normalcy, and the income that parent would have provided. Al-
though each of these deprivations, alone, can have a significant and long-lasting impact on
mental and physical health, to date, parental loss has not specifically been studied as a predictor
of adult self-rated health. Our study indicates that death of a parent in childhood may create a
real and ongoing wound. Its negative health impact is only minimally ameliorated by income
sufficiency in later life. This would suggest that parental loss may be an independent predictor
of SRH decades later and that its effect is not mediated via current socioeconomic status.

The impacts of parental loss and early hunger on later health are both statistically significant
but different. Those with adequate intake in childhood are more likely to rate their current
health as good (63% vs 57% of the whole cohort) while early hunger predicts poorer SRH than
that described by the cohort, overall (69% vs 43%). On the other hand, growing up with 2 pa-
rents alive does not particularly improve adult SRH (59% of good SRH among those with two
parents alive vs 57% overall) while loss of a parent is clearly associated with poorer health (54%
poor SRH among those with parental loss vs 43% of total cohort). Data, alone cannot explain
why having two parents in childhood does not confer measureable benefits while parental loss
translates into poorer lifetime self-rated health. It may be that in the face of this adversity some
children bounce back and thrive, that is, they develop a resilience that their two parent counter-
parts lack, and that this resilience mitigates the health harms of parental loss. The health detri-
ment of early hunger may be more direct than that of a parent’s death and not corrected by
developing resilience. This could explain why the absence of hunger bestows a health benefit
not seen for the absence of parental death.

The impact of ACEs on adult health was markedly different for women and men. A dispro-
portion of women report poor SRH overall, in keeping with findings across other studies and
settings [19,20]. However the relative impact of early parental loss on later SRH is much greater
for men than women, whereas both suffer significant long-term consequences of early hunger
regardless of current socioeconomic status. The gender difference in long-term health is in
keeping with findings of increased cortisol responses among men relative to women aged < 55
following early parental loss [21]. We hypothesize that the harmful impact of this particular
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adversity is modified by unidentified individual and/or social circumstances that, themselves,
vary by gender. It is not early parental death, alone, that writes the story of harm on the body
foecades to come but the interplay of this loss and individual and socially mediated strengths,
constraints, expectations and opportunities of those who suffered the loss. Some unidentified
circumstance(s) operating in conjunction with but not limited to death of a parent, appear to
decrease the harmful impact on women’s health and/or magnify it among men. Our data can-
not further define this gender difference. It may be that young men are more susceptible to the
loss of nurturing that parental death brings and/or that women are more able to translate loss
into inner strength and resilience [21]. As Krieger states in describing eco-social and embodi-
ment theory: “how people resist injustice and its health-harming effects, individually and col-
lectively, and the resilience that enables them to do so also must be examined” [5].

Existing research on gender differences in ACEs is limited but suggests that women tend to
be more prone to later harm from early adversity [22]. The somewhat greater long-term effect
of early hunger on health among the women in our cohort is in keeping with this. However,
loss of a parent in childhood is not among the ACEs previously studied. Our results provide
preliminary evidence that the harm to later health arising from death of a parent may be medi-
ated by a different set of gendered characteristics than those described for other ACEs.

This study is the first to report that parental loss should be considered as a childhood adver-
sity with lifelong consequences for self-rated health and, further, that these consequences are
and can be ameliorated or modified [23]. By identifying what decreases the impact of loss on
subsequent health for women relative to men it may be possible to develop individual or com-
munity-based interventions that augment those beneficial characteristics in general. The ob-
served gender differences on health long after parental loss suggest that childhood adversities
do not inevitably harm but that other aspects of one’s life, environment and circumstances
modify and mitigate this association. What those aspects are remains unidentified. We refer to
them collectively as resilience and in subsequent IMIAS data collection will include measures
of current resilience. However such measures give only an immediate snapshot of characteris-
tics when resilience measured at a time more proximal to the loss itself might be of greater ex-
planatory value. The traits that build resilience vary over time and most meaningful would be
measures of these done much closer to the time of parental loss. Such measures cannot be col-
lected retrospectively. This makes the argument for including measures of resilience in pro-
spective, longitudinal population-based health surveys to actually identify factors linked to
resilience and whether their presence moderates the ills associated with adversity.

In summary, we have documented the significant and long-lasting harm to self-rated health
associated with loss of a parent in childhood. The health impact of this loss is greater among
men than women. This gender difference suggests that the detrimental effect of death of a par-
ent in childhood may be modified by individual and/or social traits.

Acknowledgments

We thank members of the International Mobility in Aging Study team, led by Maria Victoria
Zunzunegui, for their input and comments.

Author Contributions

Conceived and designed the experiments: SPP LC. Performed the experiments: SPP LC. Ana-
lyzed the data: SPP LC. Contributed reagents/materials/analysis tools: SPP LC. Wrote the
paper: SPP LC.

PLOS ONE | DOI:10.1371/journal.pone.0120762 April 1,2015 9/11



@’PLOS | ONE

Childhood Parental Loss Predicts Poorer Adult Health

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Brown DW, Anda RF, Tiemeier H, Felitti VJ, Edwards VJ, Croft JB, et al. Adverse childhood experi-
ences and the risk of premature mortality. Am J Prev Med. 2009; 37: 389-396. doi: 10.1016/j.amepre.
2009.06.021 PMID: 19840693

Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, et al. Relationship of child-
hood abuse and household dysfunction to many of the leading causes of death in adults. Am J Prev
Health. 1998; 14: 245-258. PMID: 9635069

Rose SM, Xie D, Stineman M. Adverse childhood experiences and disability in U.S. adults. PM&R.
2014; 6: 670-680.

Gruenewald TL, Karlamangla AS, Hu P, Stein-Merkin S, Crandall C, Koretz B, et al. History of socioeco-
nomic disadvantage and allostatic load in later life. Social Science and Medicine. 2012; 74: 75-83. doi:
10.1016/j.socscimed.2011.09.037 PMID: 22115943

Krieger N. Methods for the scientific study of discrimination and health: an ecosocial approach. Am J
Public Health. 2012; 102: 936-945. doi: 10.2105/AJPH.2011.300544 PMID: 22420803

Bowes L, Jaffee SR. (2013) Biology, genes and resilience: toward a multidisciplinaryt approach. Trau-
ma, Violence and Abuse. 2013; 14: 195-208. doi: 10.1177/1524838013487807 PMID: 23649831

Conti G, Hansman C, Heckman JJ, Novak MF, Ruggiero A, Suomi SJ. Primate evidence on the late
health effects of early adversity. PNAS. 2012; 23: 8866—8671. doi: 10.1073/pnas.1205340109 PMID:
22615410

Miller GE, Lachman ME, Chen E, Gruenewald TL, Karlamangla AS, Seeman TE. Pathways to resil-
ience: maternal nurture as a buffer against the effects of childhood poverty on metabolic syndrome at
midlife. Psychological Science. 2011; 22: 1591-1599. doi: 10.1177/0956797611419170 PMID:
22123777

Champagne FA, Curley JP. Epigenetic mechanisms mediating the long-term effects of maternal care
on development. Neuroscience and Biobehavioral Reviews. 2009; 33: 593—600. doi: 10.1016/j.
neubiorev.2007.10.009 PMID: 18430469

Luecken LJ, Roubinov DS. Pathways to lifespan health following childhood parental death. Soc Per-
sonal Psychol Compass. 2012; 6: 243-257. PMID: 23555319

LiJ, Vestergaard M, Cnattinghuis S, Gissler M, Bech BH, et al. Mortality after parental death in child-
hood: a nationwide cohort study from three Nordic countries. PLOS Med. 2014; 11: e1001679. doi: 10.
1371/journal.pmed.1001679 PMID: 25051501

LiJ, Vestergaard M, Cnattingius S, Gissler M, Bech BH, Obel C, et al. Mortality after Parental Death in
Childhood: A Nationwide Cohort Study from Three Nordic Countries. PLoS Med. 2014; 11(7):
e€1001679. doi: 10.1371/journal.pmed.1001679 PMID: 25051501

Cuijpers P, Smit F, Unger F, Stikkelbroek Y, ten Have M, de Graaf R. The disease burden of childhood
adversities in adults: a population based study. Child Abuse & Neglect. 2011; 35: 937-945.

De Yebenes MJ, Otero A, Zunzunegui MV, Rodriguez-Laso A, Sanchez-Sanchez F, Del Ser T. Valida-
tion of a short cognitive tool for the screening of dementia in elderly people with low educational level.
Int J Geriatr Psychiatry. 2003; 18: 925-936. PMID: 14533125

Freire AN, Guerra RO, Alvarado B, Guralnik JM, Zunzunegui MV. Validity and reliability of the short
physical performance battery in two diverse older adult populations in Quebec and Brazil. J Aging
Health. 2012; 24: 863-878. doi: 10.1177/0898264312438551 PMID: 22422762

Idler EL, Benyamini Y. Self-rated health and mortality: a review of twenty-seven community studies. J
Health Soc Behav. 1997; 38: 21-37. PMID: 9097506

Jylha M. What is self-rated health and why does it predict mortality? Toward a unified conceptual
model. Social Science & Medicine. 2009; 69: 307-316.

Pinquart M. Correlates of subjective health in older adults: a meta-analysis. Psychology and Aging.
2001; 16: 414-426. PMID: 11554520

Crimmins EM, Ki Kim J, Sole-Auro A. Gender differences in health: results from SHARE, ELSA and
HRS. European Journal of Public Health. 2010; 21: 81-91. doi: 10.1093/eurpub/ckq022 PMID:
20237171

Singh L, Arokiasamy P, Singh PK, Rai RK. Determinants of gender differences in self-rated health
among older population: evidence from India. Sage Open 3. 2013; doi: 10.1177/2158244013487914
PMID: 24187652

Tyrka AR, Wier L, Price LH, Ross N, Anderson GM, Wilkinson CW, et al. Childhood parental loss and
adult hypothalamic-pituitary-adrenal function. Biol Psychiatry. 2008; 63: 1147—1154. doi: 10.1016/].
biopsych.2008.01.011 PMID: 18339361

PLOS ONE | DOI:10.1371/journal.pone.0120762 April 1,2015 10/11


http://dx.doi.org/10.1016/j.amepre.2009.06.021
http://dx.doi.org/10.1016/j.amepre.2009.06.021
http://www.ncbi.nlm.nih.gov/pubmed/19840693
http://www.ncbi.nlm.nih.gov/pubmed/9635069
http://dx.doi.org/10.1016/j.socscimed.2011.09.037
http://www.ncbi.nlm.nih.gov/pubmed/22115943
http://dx.doi.org/10.2105/AJPH.2011.300544
http://www.ncbi.nlm.nih.gov/pubmed/22420803
http://dx.doi.org/10.1177/1524838013487807
http://www.ncbi.nlm.nih.gov/pubmed/23649831
http://dx.doi.org/10.1073/pnas.1205340109
http://www.ncbi.nlm.nih.gov/pubmed/22615410
http://dx.doi.org/10.1177/0956797611419170
http://www.ncbi.nlm.nih.gov/pubmed/22123777
http://dx.doi.org/10.1016/j.neubiorev.2007.10.009
http://dx.doi.org/10.1016/j.neubiorev.2007.10.009
http://www.ncbi.nlm.nih.gov/pubmed/18430469
http://www.ncbi.nlm.nih.gov/pubmed/23555319
http://dx.doi.org/10.1371/journal.pmed.1001679
http://dx.doi.org/10.1371/journal.pmed.1001679
http://www.ncbi.nlm.nih.gov/pubmed/25051501
http://dx.doi.org/10.1371/journal.pmed.1001679
http://www.ncbi.nlm.nih.gov/pubmed/25051501
http://www.ncbi.nlm.nih.gov/pubmed/14533125
http://dx.doi.org/10.1177/0898264312438551
http://www.ncbi.nlm.nih.gov/pubmed/22422762
http://www.ncbi.nlm.nih.gov/pubmed/9097506
http://www.ncbi.nlm.nih.gov/pubmed/11554520
http://dx.doi.org/10.1093/eurpub/ckq022
http://www.ncbi.nlm.nih.gov/pubmed/20237171
http://dx.doi.org/10.1177/2158244013487914
http://www.ncbi.nlm.nih.gov/pubmed/24187652
http://dx.doi.org/10.1016/j.biopsych.2008.01.011
http://dx.doi.org/10.1016/j.biopsych.2008.01.011
http://www.ncbi.nlm.nih.gov/pubmed/18339361

el e
@ : PLOS | ONE Childhood Parental Loss Predicts Poorer Adult Health

22. Thompson MP, Kingree JB, Desai S. Gender differences in long-term health consequences of physical
abuse of children: data from a nationally representative survey. Am J Public Health. 2004; 94: 599-604.

PMID: 15054012

23. Hagan MJ, Roubinov DS, Gress-Smith J, Luecken LJ, Sandler IN, Wolchik S. Positive parenting during
childhood moderates the impact of recent negative events on cortisol activity in parentally bereaved
youth. Psychopharmacology (Berl). 2011; 214: 231-238. doi: 10.1007/s00213-010-1889-5 PMID:
20521029

PLOS ONE | DOI:10.1371/journal.pone.0120762 April 1,2015 11/11


http://www.ncbi.nlm.nih.gov/pubmed/15054012
http://dx.doi.org/10.1007/s00213-010-1889-5
http://www.ncbi.nlm.nih.gov/pubmed/20521029


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


